The administration ofxenobiotics, such as PCB,*1 DDT and fat-soluble chemicals having low molecular weight, causes a change in manymetabolic states in vivo}'2) When various types of xenobiotics were administered to rats, marked increases in urinary excretion of ascorbic acid and in tissue level of ascorbic acid were observed.3~5) Previously, we reported that this phenomenonwas caused by stimulation of the biosynthesis of ascorbic acid in the liver; moreover, the turnover of ascorbic acid in the body was accelerated with xenobiotics feeding.6) In rat, ascorbic acid is synthesized via the glucuronic acid pathway in the liver. Weobserved marked increases in the activities of Guinea pig also has a glucuronic acid pathway, but in guinea pig, ascorbic acid cannot be synthesized due to the lack of L-gulonolactone oxidase which catalyzes the reaction of the last step in ascorbic acid synthesis. When xenobiotics are administered to guinea pigs, changes in the urinary excretion of intermediate metabolites and the enzyme activities in the glucuronic acid pathway are not well known. Therefore, we determined the effects of the dietary addition of xenobiotics on the glucuronic acid pathway and ascorbic acid metabolism in guinea pigs. Male guinea pigs of the Hartley strain (180~190 g) were fed a 30% casein diet*3 (basal diet). After feeding from the basal diet for 10 days, their body weights being 250~260g, twenty guinea pigs were divided into four groups. The guinea pigs of each group were fed a different test diet for the next 14 days: the basal diet (control group), the basal diet supplemented with 50 ppm PCB (PCB group), the basal diet supplemented with 50 ppm DDT(DDT group) and the basal diet supplemented 500 ppmaminopyrine (aminopyrine group). On day 8 to 9, urine was collected for 24 hours into 50ml of deionized water and used for the determination of glucuronic acid and glucaric acid. On day 9 to 10, urine was again collected into 50ml of 5% metaphosphoric acid and used for the determination of ascorbic acid. Roomtemperature was kept at 24°with a 12-hour cycle of light (0800-2000 hours) and dark. In rats, the administration of several types of xenobiotics (PCB, DDT, aminopyrine, chloretone, pentobar- *3 30% casein, 46.3% carbohydrate (sucrose-starch; 1 :2), 10% alfalfa meal (Nippon Nosan Kogyo Co. Ltd., Funabashi City, Chiba, Japan), 5% corn oil, 5% salt mixture, 2.5% potassium acetate, 0.5% magnesium oxide, 0.2% choline chloride, 0.5% vitamin mixture (L-ascorbic acid free), 200mg/kg of L-ascorbic acid, 6.67mg/kg of retinyl palmitate, 100 /xg/kg of ergocalciferol, lOO mg/kg of DL-a-tocopheryl acetate. 2 On day 9 to 10, all guinea pigs were fed an ascorbic acid free diet with or without the addition ofxenobiotics to prevent the urine from the contamination by dietary ascorbic acid.
3 Not determined.
bital, BHT, BHA and caffeine) which increased the urinary excretion of ascorbic acid and the tissue level of ascorbic acid, commonlyincreased the activity of hepatic UDP-glucose dehydrogenase (1.8~2.8-fold), except for the aminopyrine group.6)>*2 In addition, the ingestion of PCB increased the urinary glucuronic acid and caused significant increases in the activities of hepatic UDPglucuronyl transferase and /?-glucuronidase. The ingestion of DDT also increased the activity of hepatic UDPglucuronyl transferase.*2 In our observation in rats, PCB and DDThad quite similar effects on the activities of hepatic enzymes involved in the glucuronic acid pathway; however, aminopyrine seemed to have little effect among the xenobiotics tested. Wesupposed that similar changes would occur in guinea pigs fed diets containing xenobiotics. In the present study, the effects of dietary PCBon the enzyme activities, especially with UDP-glucose dehydrogenase, in guinea pigs were relatively larger than the effects seen in rats. Moreover, we observed a remarkable increase in urinary glucaric acid in the PCB group, and an increase in urinary glucuronic acid in the aminopyrine group. On the other hand, urinary excretion of ascorbic acid was reduced by feeding the PCB diet. In the DDTgroup, we observed no changes in the urinary compoundsmeasured. The levels of DDTand aminopyrine in the diets may have been too low to induce significant metabolic changes in this study. Previously, Street and Chadwick12) reported that the administration of DDTand Lindane increased the urinary excretion of glucaric acid in guinea pigs. We believe that the increases in urinary excretion of these compoundswere caused by stimulation of glucuronic acid pathway by feeding xenobiotics.
If the urinary excretion of a compound generally changes when the animals ingest xenobiotics, it would be useful as an index for showing the ingestion of xenobiotics. Wedemonstrated that the increase in urinary ascorbic acid in rats was a good index for the ingestion ofxenobiotics.13) However,humancannot synthesize ascorbic acid like guinea pig. We expect that the urinary excretion of glucaric acid or glucuronic acid increases with the ingestion of xenobiotics in human and guinea pigs and that we can use this phenomenon as an index of ingestion of xenobiotics. Set, 258, 132 (1975 VitaminoL, 26, 629 (1980) .
